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Description 

HOLDER APPARATUS FOR OPTICAL 
INTEGRATION ROD 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to an optical integration rod, 
and more particularly to a holding apparatus for an optical 
integration rod capable of holding an optical integration 
rod and strengthening a heat dissipation effect. 

[0003] 2. Description of the Prior Art 

[0004] please refer to FIG. 1. A conventional optical integration 
rod 1 is made by lapng and bonding glass substrates to- 
gether to form a hollow column type structure, and then, 
a reflection film is coated on the inside wall of the optical 
integration rod to allow a beam that enters the rod 1 can 
be practiced a plurality of reflections through the reflec- 
tion film so as to form a uniform beam. And, the rod 1 
needs to be held by a holder 2 when it is assembled into 


an optical system in order to prevent from a structure de- 
struction and to attain to an optical positioning require- 
ment. In addition, the system needs a heat dissipation 
mechanism to move away the heat accumulated in the rod 

1 by strong beams to allow the rod 1 to maintain at the 
best optical operation temperature. 

[0005] The holder 2 that is a hollow column shape press work- 
piece is covered outside of the rod 1 and is fixed with the 
rod by Ultra Violet solidifying glue. Thereafter, an adjust- 
ment and clamping devices are used to fix the rod 1 at an 
accurate optical path. For reducing an acted force on the 
rod 1 while adjusting, openings 3 might generally be 
opened at the surface of the holing apparatus in order to 
reduce the contact area between the rod 1 and the holder 

2 and furthermore to be an injection inlet for UV solidify- 
ing glue. And, the heat in the rod can be carried away by 
natural convection between the openings 3 and the sys- 
tem or forced convection by blowing airflow to the rod 1 
through an installed fan to attain to a heat dissipation ef- 
fect. 

[0006] Although air is used in the conventional optical integra- 
tion rod 1 as a convection media to guide the heat yielded 
in the rod 1, air convection coefficient is less than solid 


conduction coefficient and consequently the heat contact 
resistance in the rod 1 is high so that the heat dissipation 
efficiency is rather low. Therefore, for increasing heat dis- 
sipation efficiency or dissipating heat successfully, a 
forced convection way is used, i.e. a fan is further in- 
stalled to enhance convection. However, the rotation of 
the fan causes noise that interferences sight enjoyment 
environment. Moreover, heat taken away by blowing wind 
directly to the rod 1 is limited because the rod 1 is made 
from glass material with low convection efficiency. There- 
fore, the disposition of the conventional openings 3 or the 
further installment of the fan to yield forced convection 

cannot dissipate heat efficiently. 
Summary of Invention 

[0007] one object of the present invention is to provide a holding 
apparatus for an optical integration rod, using a holder 
whose outside surface is provided with a design for heat 
dissipation function, and injecting thermal conductivity 
material between an optical integration rod and a holder 
to reduce heat contact resistance to allow the heat yielded 
in the rod to be dissipated to cooling fluid efficiently 
through the thermal conductivity material so as to en- 
hance heat dissipation efficiency. 


[0008] Another object of the present invention is to provide a 

holding apparatus for an optical integration rod, allowing 
a holder with same dimension to be suitable for use in ev- 
ery kind dimension of optical integration rod so as to in- 
crease use flexibility and lower parts cost. 

[0009] still another object of the present invention is to provide a 
holding apparatus for an optical integration rod, capable 
of using a heat pipe to transmit the heat yielded in an op- 
tical integration rod to the best location for natural con- 
vection or forced convection so as to enhance heat dissi- 
pation efficiency. 

[0010] For achieving the objects mentioned above, a holding ap- 
paratus is installed outside of an optical integration rod, 
whose surface has fins. The holder can be a heat sink 
substrate. And, thermal conductivity material is filled in an 
interval between the holding apparatus and the optical in- 
tegration rod. After the heat yielded in the rod is guided 
out through the thermal conductivity material, it is further 
transmitted to the holding apparatus by way of natural 
convection or forced convection manner to carry away the 
heat to attain to heat dissipation. Furthermore, a heat pipe 
can be installed with one end thereof it connected to the 
holder and another end thereof connected to a heat sink. 


The heat in the optical integration rod can be transmitted 

to the best natural or forced convection through the heat 

pipe to attain to heat dissipation. 
Brief Description of Drawings 

[0011] The present invention can be more fully understood by 
reference to the following description and accompanying 
drawings, in which: 

[0012] FIG. 1 is a perspective view, showing the conventional as- 
sembly of an optical integration rod and a holder; 

[0013] FIG. 2 is a perspective view, showing a structure of a 

holding apparatus for an optical integration rod of first 
preferred embodiment according to the present invention. 

[0014] FIG. 3 is a sectional view, showing a structure of a holding 
apparatus for an optical integration rod of second pre- 
ferred embodiment according to the present invention; 

[0015] FIG. 4 is a sectional view, showing a structure of a holding 
apparatus for an optical integration rod of third preferred 
embodiment according to the present invention; 

[0016] FIG. 5 is a sectional view, showing a structure of a holding 
apparatus for an optical integration rod of fourth pre- 
ferred embodiment according to the present invention; 

[0017] FIG. 6 is a schematic view, showing positions of tempera- 
ture measurement spots according to the present inven- 


tion; 

[0018] FIG. 7 is graph, showing a comparison between tempera- 
tures of the measurement spots at optical integration rods 
of the prior art and the present invention; and 

[0019] FIG. 8 is a schematic view, showing a structure of a hold- 
ing apparatus for an optical integration rod with a heat 

pipe according to the present invention. 
Detailed Description 

[0020] please refer to FIG. 2. An optical integration rod 10 com- 
prises a holder 11. The holder 11 is installed outside of an 
optical integration rod 20, and thermal conductivity mate- 
rial 12 is filled in between the holder 11 and the optical 
integration rod 20. The shape of the holder 11 can be de- 
signed according to the space and the shape of the rod 
20; the holder 11 in the present invention is a hollow col- 
umn body for matching up with the rod 20, in which a 
hollow part is used to accept the rod 20. The holder 11 
consists of a heat sink substrate 111 and a plurality of 
fins 112. The heat sink substrate 111 is made from a high 
heat conduction coefficient material, such as aluminum 
and copper. The fins 112 are disposed outside of the two 
surfaces of the heat sink substrate 111. A flat plane 1121 
is disposed between the fins 112 favorable for an adjust- 


ment device or clamping apparatus to clamp or prop 
against. 

[0021] The fins 112 can be disposed at one outside surface of 
the substrate 111 at least. And, the positions, numbers 
and dimensions of the fins can be decided according the 
space and the design of the airflow passages. For exam- 
ple, the fins can be disposed more at the area with a bet- 
ter natural convection so as to increase heat exchange 
area and heat conduction efficiency. Besides, the fins can 
be disposed at the surroundings of the substrate 111 (as 
shown in FIG. 3), one flank face thereof (as shown in FIG. 
4), a face extended from one end of the substrate 111 (as 
shown in FIG. 5) and etc. 

[0022] Next, please refer to FIG. 2. At least a first glue filling hole 
113 and second filling hole 114 are disposed at the sur- 
face of the holder 11 to allow the holder 11 and the rod 
20 to stick together after the higher viscosity glue (e.g. UV 
solidifying glue) is injected into the first glue filling hole 
and a thermal conductivity material 12 is filled in slits be- 
tween the rod 20 and the holder 11 after it is injected into 
the second glue filling hole 114. Therefore, a fixed di- 
mension holder can be used on every different dimension 
of optical integration rod by filling the thermal conductiv- 


ity material 12 so as to enhance use flexibility and lower 
parts cost. Besides, the thermal conductivity material 12 
can be used to lower heat contact resistance and to in- 
crease heat conduction effect. 

[0023] The heat yielded in the rod 20 can be transmitted to the 
holder 11 and the outside fins 112 through the thermal 
conductivity material 12, and then carried away by the 
natural convection in the system to attain to heat dissipa- 
tion. Because the heat yielded in the rod 20 is guided out 
to the holder 11 through the thermal conductivity material 
12 according to the present invention, the heat conduc- 
tion effect in the present invention is better than the one 
in conventional apparatus that takes fluid as a heat con- 
duction media. And, the heat is transmitted to the holder 
11 with a high heat conduction coefficient and broader 
heat exchange area and is then expelled without practic- 
ing direct heat dissipation to the rod 20. Therefore, the 
heat dissipation efficiency can be enhanced. Besides, a 
forced convection manner can be further used to increase 
the heat exchange phenomena so as to enhance the heat 
dissipation effect. 

[0024] please refer to FIG. 6. The holding apparatus according to 
the present invention and the conventional holding appa- 


ratus are respectively installed in a same optical system 
and temperature detection spots A, B and C are respec- 
tively disposed at the inlet, the center and the exit of the 
rod 20. Thereafter, temperature measurements are pro- 
cessed at 30 minutes after the system is turned on. A 
measurement result is shown in FIG. 7. When a fan with a 
driving voltage 8V is added at the outside of the rod 20, 
the temperatures at the spots A and B can be lowered 
20°C and the temperature at the spot C can be lower 38°C. 
And, when no fan is installed at the outside of the rod 20, 
the temperatures at the spots A and B can be lower ap- 
proximately 65°C and the temperature at the spot C can 
be lowered 106°C. It is known from the experiment data 
that the holding rod of an optical integration rod accord- 
ing to the present invention can broadly decrease the 
temperature of an optical integration rod so as to provide 
a higher heat dissipation effect. 
[0025] Furthermore, when a cooling space is limited owing to 

limited space around an optical integration rod and dust- 
proof requirement, a heat pipe 13 can be used to transmit 
the heat in the holder 11 to the place that natural convec- 
tion is better or forced convection is available to process 
heat dissipation. Please refer to FIG. 8. A vaporization ter- 


minal 131 of the heat pipe 13 is connected to the holder 
11 and a condensing end 132 thereof is connected to a 
heat sink 14. The heat sink 14 can be a heat sink sheet 
with fins, low temperature water tank (not shown in the 
figure) or other else. The heat in the holder 11 is trans- 
mitted to the heat sink 14 through the heat pipe 13 and 
then cooled so as to attain to heat dissipation. 
[0026] it is noted that the holding apparatus for an optical inte- 
gration rod described above is the preferred embodiment 
of the present invention for the purpose of illustration 
only, and are not intended as a definition of the limits and 
scope of the invention disclosed. Any modifications and 
variations that may be apparent to a person skilled in the 
art are intended to be included within the scope of the 
present invention. 


